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Figure 1: We plot the chance that a certain number of Democrats are elected to the North Carolina Senate using the partisan vote counts
from the 2008 Lieutenant Governor. Less than 1.5% of the plans in the ensemble lead to 23 elected Democrats or fewer; in contrast the
enacted plan would elect 23 Democrats out of 50 available seats.

would lead to the election of 23 Democrats out of 50 available seats. The enacted plan is an outlier in the context of the
ensemble of plans. In fact, the histogram reveals that Democrats would win 25 or more seats in over 88% of the plans, and
would win a majority of the seats in over 59% of the plans.

Comparing the enacting plan to the ensemble plans using one historical election can be probative. However, in doing so,
we don’t have a sense if the atypical behavior found in the elections will persist across other elections or shifts in the vote.
We therefore turn to consider a larger set of historical votes; this will reveal how each map responds to a range of possible
variations in the partisan vote fraction and in spatial variations within the statewide vote. By accounting for a collection of
historic elections, we also minimize the peculiarities specific to any given race.

To summarize the results from a range of historic elections, we first note that as the statewide vote totals shift from
favoring one party to another, we expect the statewide number of seats to change. To capture the change in the statewide
vote and understand its impact on both the enacted plan and the ensemble, we plot histograms for a number of elections in
Figure 2 and position their relative height to represent the Democratic statewide vote fraction. For a detailed break down
over all elections, see Tables 1 and 3.

The various plans in the ensemble elect a range of Democrats for any given historical election; we view the median of
this range as a baseline for each election. When comparing the medians of the ensemble with the results of the enacted plan
over the 17 considered elections, we find that the enacted plan nearly always elects fewer Democrats than the median number
of Democrats elected in the ensemble (see the table of Figure 3). Theoretically it is possible that some plans in the ensemble
may consistently elect fewer Democrats than the median number of elected Democrats in the ensemble; it is also possible
that typical plans will alternate between electing more Democrats than the median in some elections, and fewer Democrats
than the median in other elections. To explore this, we test if the enacted plan is atypical of the ensemble by determining the
net number of elections for which a plan skews in favor of the Democratic or Republican Party.

To calculate this number, we select a plan in the ensemble and count the number of elections (out of the 17 historical
elections considered) in which that plan elects more Democrats than the median number of elected Democrats in the ensem-
ble; we then subtract the number of elections in which that particular plan elects fewer Democrats than the median number
of elected Democrats in the ensemble. We then cycle through all of the elections under consideration. For example, in the
enacted plan, 15 of the 17 elections lead to fewer elected Democrats than the median number of elected Democrats over
the ensemble, and 0 of the 17 elections lead to more elected Democrats than the median number of elected Democrats: this
would provide a value of 0 − 15 = −15 (see the ‘seat shift’ column in the table of Figure 3). We repeat this procedure for
each plan in the ensemble. By contextualizing the net median skew within the ensemble of plans, we measure partisan bias
in a way that is adapted to the geographic structure in the votes across the state. The baseline for what is typical is set by
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